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(51) INT CL» C07C 69/76; A61K 31/11, 31/215, 31/275; C07C 47/48. 

63/52. 103/20, 121/66. 149/40 

(52) Index at acceptance 

C2C 220 221 225 226 227 22Y 237 248 259 281 282 292 29X 
29Y 304 30Y 311 313 314 31Y 321 326 32Y 332 338 
339 342 34Y 350 364 365 366 367 368 36Y 373 37Y 
440 450 453 45Y 490 500 SOY 552 573 583 591 593 
610 613 620 621 623 624 628 62X 62Y 634 656 658 
65X 660 661 662 694 697 699 790 79Y BW KP KQ 
LO MB MIC QT TC 
(72) Inventors YUTAKA KAWAMATSU, TAKAHIRO SARAIE, 
EIKO IMAMIYA and YXJKIHIKO HAMURO 

(54) 2-CHLOROPROPIONIC ACID AND ITS DERIVATIVES 

(71) We, TAKEDA YAKUHIN KOGYO KABUSHIKI KAISHA, also 
known as TAKEDA CHEMICAL INDUSTIRIES LIMITED, of 27, Doshxmiadii 
2-chQmey Higa^-ku, Osaka, Japan, a joint stock ccmipany of Japan, do hereby dedaie 
the inyentiao, for which we pray that a patent may be granted to us*, and the mediod 
5 by which it is to be performed, to be partiadiEdy described In and by Ae foBoma^ 
' statement:— 

The present invention relates to 2-chiDropropiomc acid and its derivatives^ in par- 
ticular to a novel compound of the following genml formula (I) : 




CH-C-Z 



(I) 



wherein R^ represents a hydrogen atom, a lower alkyl group having 1 to 5 carbon 
atoms, a halogen atom, hydroa^rl group, a lower alkosgr group havhig 1 to 4 carbon 
atoms or a trifluoromethyl group; Ra and Ra are the same or <Merent and each rq>re- 
sents a hydrogen atom or a lower aUgrl group having 1 to 5 carbon atoms; Y repi^ents 
an allylenethio group having 1 to 6 cari)on atom% an alkyleneoxy group having 1 to 6 
carbon atoms or an alkylenedioxy group having 1 to 6 carbon atoms; Z represents a 
carboxyl group or a group converdbie to a carboxyl group; and » is 1 or 2. 

^ We have made extensive studies on a series of 2-chloropropionic acids and their 
derivatives and supceeded in qmthesizing die tmdi compound of the above formula 
(I), and have found diat the above compounds have remarkable hypolipidemxcj hypo- 
glycemic and other biological activities. 

Thus^ a principal object of this invention is to provide novel compounds of the 
formula (I) wiudi are useful as medicines, such as remedies for hyperlipemia. 

Another object of tibis invention is to provide methods for the production of diese 
novel omnpounds. 

Further objects will be made apparent from the description and claims heieinafter 
given. 

The lower alkyl group having 1 to 5 carbon atoms represented by R\ R* and 
may be straight or branched and are exemplified by methyl, ethyl, «-propyl, isopropyi 
firbutyl, isobutyl, sec-butyl, tert,-butyl, n-pentyl, isopentyl and neopentyL TTie halogen 
atom represented by R^ may be chlorine, bromine, iodine or fluorine. The alkoxy group 
having 1 to carbon atoms represented by is exemplified by methoxy, etho^, «- 
propoxy, isopropozy, «-buto:qr, isobutoacjr and terc-butosy. The alkyleneoxy group 
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having 1 to 6 caibon atoms represented by Y may be straight or branched and is 
exemplified by m«liylene<«y (— <IH2— <)— ), ethyleneojgr (— CHeCHa— O— > 

CHbcIh— O^), propyleneoxy (— CHaCHjCHs— O— , CHacilCHs— O— , 

CHaCftiiH— 0-v ^>A-0~), butyleneoxy(---CH2CH2CIl3CH2— O—i 

Ca9tiHCH.CHa-0-^ CHaaH2l:HCHr--0-^ CHaCHaCHaiH— O-^ 

^>CH— CH— O— , CHsCHa— tl— 0-^ CKt^— CH— O-^ 
cm, I I 

CEi;2CHaGH---0~), pentyleneo:^ (e.g. CHaCHsCHsCHaiH— O— , 



CaaoCHCHaiH-O-^ CHaCHsclHiH-O^, CHaCH^CHaAHCHa-O— , 
CH, 

k u u 

10 CH,CH,CH.Ari-0-i CHiCHaCHCHaCH,-^0-^ CH,i.CH,CHs-0-» 10 

CuAaCHCHr-O-k — CHaCHCH^-^ CH,CHCH,CH,CH»~0-i 
-CH,CHCHaC2Is-0-j -CHjCHsCHCHa-O-^ — CH^CHsCHaCHjCHs-O— ) 

and basykasoxg (e.g. CH,CH,CHaCHaCHatH— 0-> CH;,CHCHaai,AH— 0-^ 

<!h, 

CH, 

CH^C.CHjaEt-O-i CHaCHaCHsCHatHCHj-O-i CH,CHCH»AB-CHy-0-i 

CH, in, 

CH, 

*5 CH,.i>jH--CHr-0— , CHjCHsCHaAHCH,CHr-0— , 15 
CH, 
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CSE^ChAh— CH,CH,-0-^ CH,CaiaCHai,CH,CHa-0-» 

CHsCHCHjCHjCHsCHsO— ), The alkylenedioxy group having 1 to 6 carbon atoms 
reprttent^ by Y may be straight or brandied and is exemplified by methylenedioanr 
(— 0-CHa-O-), ediylene diosy (-0^-CH,CHr4)-» — CX-ok— O—), 

it 

5 propylene diosy(-0-CH,CH,CH,0-» -0-CHCaH,-0-> -0-CB-0-), 

CH» . Ijb^ 

butylenediwgr (e.g. --0--CH,C«.CHI,CBt-O-> -O-CHaCHCHr-O- 

— O— CH CH— O— ), pcDtylenedioxy (e.g. — 0-CH,ai,CEtCH,CH,— O-^ 
CH,CH, 

-0-CHai,C2I.CH,-0-, — 0-CH,CHCH,CHr-O-^ 
— O— CH OICIU— O-^ -O— CHCHjCI?— O—j — O— CH CB^OE^— O:-) 

CH.CH, ia, in. 'tH,cH, 

10 and hoylenedioiy (e.g. -0-CH,CH,CHaCa,CH,CHi--()-^ 

— 0-CHCHaCH,CHiCHr-0-:» -0-ai,CHCH,CBtCH,-0-> 
™* CH, 
— Or-CHaCH,CHCH,CH,-0-i — 0— CHCH,CH,CH,— O-^ 
CH, tnjCH, 

-0-CH,CHCH,CH,-0~4 -0-CH<!HCH,CHr-O-, 

ca. 



— O— CHiCHCHCHr-0-^ -^Ou-CH.CH— CH,--0— ). 
CHa in^CHjCHs 

15 The alkylenethlo group having 1 to 6 carbon atoms represented by Y mav be 

straight or branched and is exemplified by methylaiethio (— CHr-S— ), ethylene- 
thio C-CH,-CH,-S-, ~GH-S-), propylenethio (-CH,CH,CHr--S-^ 

CH, 

a^CHCH^r-S—, CH.CHi'cH— S— » CHrJs— S— ), 

(in. 
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bmyleneduo (— GE^GE^CE^CHs— S— > CEIs— CHCSIaCHi— S-^ 
CatCHaCHOHa—S-j CHjCHsCHjiEI— S— » CH,CH. 



caiaCHg— i-s— , ch-Ibch-s--, — ce^,cHsCh--s— ), 



pentyloiediio (e.g. GB^GHaOIaaaaCH— S-^ CtUCECHa^ 

5 CI{sCH,CHi;H--S— t CHaCHaCHaisSCHir-^ OltCHtHOIa-S— , 
^ (ill. 

CHoCHjAo^r-S— » CH,CI^AhCH--S-) CHaCHsCHaAH— S— 

iii^ .Ak, 

CHjCHa .^Bg 
— GHaCHsCHCEIr-S— k — CHaCHtCiltCHaCH,— S— ) and hexylenetfaio 

10 (e«. CI{,CI^CHaC»^^<!H-45— » ai,CHCHaCHa(!H;-^ 10 

C^i— AcH,Ah— GHjCHjO^CHajHaia— S—k 

CH, 

CHaCHCais(iH— C3Hs— S— , CH,(i— OHCHi— S— , 

GHaCHaCHaiHCHaCHs-S-^ CHjCHCHCHsCHa^-i 

CHa 
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As the group convertible to a aabosyl group, represented by Z the foUowtog are 
esamples: fonnyl group, cyano group, aminocarbonyl group, an alkosycarbonyl grow 
having 2 to 5 carbon atoms (e.g. methoxycarbonyl, ethoxycarbonyl, «-propoxy4rbonyL 
|-propoxyrarbonyl, «.butoxycarbonyl, isobutoxycarbonyl, tert.-buto^carbonvL s^- 
5 butoxyrarbonyl), a mono- or dl-aUcylaminocarbonyl group having 2 to 9 carbon atoms 5 
irfi ^.^T'Df^ylamaiocarbonyl, N,N-dimethylaminocarbonyl, N-etliylaminocarbonyL 
N,N.iethylammocarbonyl, N-a-propylaminocarbonyl, NJ^-di-n-propylaminocarbonyL 
N - isoOTopylaminocMbonyl, N,N - diisopropylaminocarbonyl, N - « - butyl- 
in ainmocarbonyl, N,N-di-»-butylaminocaibonyl), mono, or di-cycloalkylamino- 
10 caibonyl havmg 6 to 13 carbon atoms (eg. N^yclopenQrlaminocarbonyL N,N-dicyclo- 10 
penQrlammocaibonyl, N-cydohexylaminocaibonyl, N,N-dicyclohexylaminocarb(myl\ 
■ 'mono- or dia^laminocarbonyl having 7 to 16 carbon atoms (eg. N-phenyfemmo- 
carbonj^, N,N-diphenylamihocarbonyl, N-tolylaminocarbonyl, N,N-ditolyIanilno- 
caibon^). The compoimdJI) v/herein Z is a carboxyl group includes pharmaceuticaUy 
accepteble sato thereof. The pharmaceutically acceptable salts are exemplified by a IS 
salt of the caibraqrlic add with nontoxic cations (e.g. sodium, potassimn, Uthium. 
cataum, magnesium or ammonium) or with organic amines saOi as polyhydroxy- 
aJ^lammes (e.g. N-methylglucamine, diethanolamine, triethandamine or trisiwdrow- 
mediylammomethane). "Hjr«»wof 

The compounds of the ^neral formula (I) have prominent hypolmldemic and 20 
hypoglycemic actmty and show low taxidiy and low side eSects. Taking advantase of 
thwe properues diese compounds can safdy be used as remedies for hyperii^a 
and diabetes m mammals, induding human beings. When a compound (I) is used 
as sndi as a medicine, it can be administered, ddier as such or in admixture vrith a 
25 phannaceuticaUy acceptable vehide, exdpient and/or dUuen^ oraUy or parenterally 
m vanous dosage forms such as powders* gtamiles, tablets, capsules, wppositoria 
and injertions. When any of the compounds is used for the purpow of treatmg hypa- 
Upemia, it may be administered orafly or non-oralty in amounts of 0.03— 10 e oer 
m i^l!^ * °^ compounds is used for the purpose of tilktiig 

30 diabetes, it may be admmistered oraUy or non-oially in amounts of 0.1—3.0 a Mr -m 
day for a human adult »• i«» ou 

ftam? (H?^**' ^"""^ "° prepared by leactfag a diazimlum salt of 

;^fo*iIe^"fSa*raT « «J-n abov^ with «! ettiylene coin- 35 

R*CH=CR».-2 (m) 

^' ™^ ^ ^ meanings as given above 
reaction is advantageously conducted with a slight molecular excess of die 
ethylme compound (IH) rdative to the diazom'um sdt (U). The reactimfeZiX An 
carried out in a sohent The solvent is exemplified^ sm^, ZS t&^ n 
prop^ol, acetm^. methyl edgrl ketone, diethyl ketone^ 4yl ^^S^ SSilt 
N^et^yrrohdon^ dMethy sulfoxide or sulfolanCas ^ as^lnSm^of^Ko^ 
v^Tte reacdon s preferably condurted by addi^ hydrodilotfc^^ Se^on 

'^^T '=?«aining hydrochloric add is used, diaamium sate(II) 45 
oontoming an amw oAer than a dilorine atom can be empk}^ as a starting i^terfi 
m th« mvention. Moreover, the reaction may be accelerated with advaSCS 
M «a?a»ya. copper compounds, for instance, may bt ^S^S 

A^f^a 4^^^ ^"^^ ~PP« sulphate*^are more commonly emp%ei so 

„ ^J^J. "^P^li^ "^'•'^ Pretened. The proportion of the catalyst is 

(^nrL^ ^ • vdoaij^ the above-mentioned catalya may be used in an 

55 tioT?the .SJ^-r*"'"* .T^*- *«»P«?tuie, time, pressure aAd other 

Md 5?!?^ .accordmg to die particular starting materials, solvent 55 

1"^* O^'^ly ^ reaction proceeds smootfily at a tonpeiature 
under cookigwitii ice to room temperature. ""i»««ure 

h- -^^^ " compound dius obtained is a carboxyl group, it may be converted 
by a known mamier to a phannaceuticaUy acceptable salt ofthe ^oxyl group wiAa" 
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nontoxic cation or with an organic amine which axe mentioned hereinbefore or to an 
ester such as a methyl ester, ethyl ester, n-^vajpfl ester or isoproj^l ester. When Z in 
compound (I) is a group convertible to a caihaxyl group, the group may be con- 
verted to the carboxyl group in a known manner. When Z is a cyano groups an alkaxy- 

5 caxbonyl group or an aminocarbonyl group which is substituted or unsubstituted, it can 5 
be converted to a caibosyl group by means of hydrolysis, whereas when Z is a fonnyl 
group, it can be oxidized to a carboxyl group* When Z is a cyano group, it can also 
converted to an amino carbonyl group. For instance, the hydrolysis may be effected 
by treating the compound (I) with an acid such as hydrochloric acid, sulphuric acid, 

10 nitric acid, phosphoric acid or carbonic add or with a base such as sodium hydroxide, 10 
potassium hydroxide sodium carbonate or potassium carbonate. In t^s reacdon, an 
alcohol such as metl^ol or ethanol may be present as required. The oxidation of the 
fonnyl groiip can be accomplished by pennitdng an oxidising agent to act upon the 
compoimd (I) in a suitable solvent. Examples of suitable oxidizing agents include 

15 potassixim dichromate, potassium chromate, potassium permanganate, hydrogen per- 15 
oxide banum peroxide, peracetic add, perbenzoic ad(^ nypochiorous add and ozone. 
The temperature, time and other concOtions of the above-mentioned hydrolysis and 
oxidation reaction are selected according to factors such as the desired c(Hnpound (I), 
solvent and procedure followed. 

20 ^ The compound (I) thus obtained may be separated and purified by known 20 

separation and piirification procedures such as. cxystallizationy reoystallization, con- . 
centration, distillation or chromatography. 

The starting material diazonium sak (II) can be prepared by diazotizing the 
corresponding amino compoimd in the presence of a hydrochloric add in a conventional 

25 manner or by bringing a diazonium salt (II) containing an anion other than dilorine 25 
into contact with hydrochloric add. 

Hiroughout the present spedfication, the abbreviations "mg.", "g,*'» "ml", "m.p.", 
**b,p/' and *'^C", r^ectively refer to "mimgram(s)», "gram(s)", "millilitre(s)", 
'^ndting poinf , 'Isoiling point** and "degree(s) centig^de^'. 

30 Reference l&cample 1. 30 

31.2 g. of phenol are dissolved in 120 ml of ethanol and 24 g. of a methanol 

solution containmg 28% of sodium methoxide and 03 g. of potassium iodide are 

added. Then 20 g. of 4-(2-bromoethyl)acetanilide are added to the mixture^ and xht 

mixture is refluxed for 3.5 hours. After the solvent is distilled off, an aqueous solution 
35 of sodium hydroxide in 200 ml of water is added to the residue, and the ciystals 

formed are collected by filtration. Reciystallization from ^yl acetate gives 12 g. 

of 4-(2-pheno:Qrethyl) acetanilide, mdting at 121—123 C. 

10 g. of 4-(2-phenoxyethyl)acetanilide are added to a mixed solution of 30 ml. 

of hydrochloric acid and 20 ml of water and the mixture is refluxed for 2 hours. 
40 After cooling, the crystals formed are collected by filtration. ReciystalUzation from 

water gives 7.5 g. of 4-(2-pheno}Qrethyl)amline hydrochloride, mdting at 189—191° C 

Reference Example 2. 

A mixture of 37.8 g. of l-phenyl-l-bromo-2-methylpropane, 23.6 g. of p- 
nitrophenol, 150 ml. of ethanol and 9.5 g. of sodium methoxide is refluxed for 5 hoiu^. 
After the reaction has been completed, ethanol is distilled off and the residue is 
extracted with ether. The extract is washed with a 5% aqueous solution of sodium 
hydroxide and then with water. After dxying with magnesium sulphate, the solvent is 
distOled off. The resulting red oily substance which is crude l-phenyl-l-(4-nitro- 
pheno^)-2-methylpropane is dissolved in 100 ml. of methanol, and subjected to 
^0 catalytic reduction using palladium-carbon. After the reduction has been completed, 
the catalyst is removed by filtration. The oily substance obtamed by removing the 
solvent is dissolved in 50 ml. of ether, and concentrated hydrodiloric add is added 
to the solution to give 4-(l-phenyl-2-methylpropylo^)aniUne hydrochloride, mdting 
at 165—168^ C 
55 Reference Example 3. 

A mixture of 240 g. of p-chlorobenzyl chloride, 240 g. of p-acetamidophenol, 
850 ml. of ethanol and 290 g. of a 28% metfaanolic solution of sodium methoxide 
is stirred under heating over a mande heater. The reacdon begins suddenly in the 
ndghborhood of 65* C. and the mixture starts to reflux vigorously. (The mantle 
60 heater is removed.) The reaction mixture is refluxed for 2.5 hours, after which about 
700 mL of the solvent are distilled off. The residue is poured into one litre of a 4% 
aqueous sohidon of NaOH (containing ice) and the resultant predpitate of 4-acet- 
amidophen6]gr-4-chlorophenyhnethane (wfiite crystals) is collected by filtration. 



The white aystals obtained in the above procedure are not dried but are directly 
dissolved m 1.5 kg. of «-propanol and, after the addition of 120 g of NaOH eninules 
the solution is refluxed with stirring for 5 hours-After the reaction has been compkteA 
the mixture is concentrated under reduced pressure to remove about 600 mL of tite 
solvfflit and, with stirring, 2 kg. of ice-water is added. The tesultant piedpitate of 4- 
(4-cHOTobai^loxy)aniline (brown granules) is collected by ffllxaticni and mOud with 
water. Yield 324 g. Melting Point: 102" C w«i«uwiui 

Reference Example 4. 
25 g. of 4-(4-chloropheno^ethyl)nitroben2ene are dissolved in 500 mL of 
meAanol and, witii the addition of .Raney nidcel, die sohition is shaken in a hvdn»en 
^^^Jt ^ °^ ^ °i ^y^eoi is absoibed. The Raney nickel is filtered o£F tnd 
^tJ^^ T^ conomtrated, to ab<mt 40 ml The resultant crystals are collected by 
«1S-12?<? ^ ^(4-<±loiopheiioW«hyl)-aniline, meltinj 

Example 1— .(1) 

94 g. of 4-(4-chloroben2yloxy)aniline are dissolved in 500 mL of acetone and at 
^'^^^'^^ a mixture of 200 g. of hydrochloric add and 100 i5.TWtw is 
added. TTk Mlution is cooM weU with ice. While the solution is s^*^a roEn o 
30 8 g. of sodium nitrite in 100 inl. of water, then 100 g. of ethyl aSSaU? 
'AJ^'Ao^'^!^ cuprous ox.de are added. Nitrogen ps is evtdved m smaU inountt 
Sfhif «Sd^H 'dJ^T' '^T T^^' ^ C., 5.8 g. of cuprous oxide are 
KJ.™^ Ilf at a moderate rat^ L temperature 

Sf^l^rtf/- "T^* ^ ^"^4 « temperature for 7 hoai^. After 
the reaction has been completed, the reaction mixture is coiicentiated under reducS 

residual red;<olored oil is purified by chromatography on silica geL The d^"^ 
Fff^T 8- ^ 2-<^3.[4.(4^4en2oyloxySeny«pSS 

W aldaa 1:4> ^ Q^exane/benzene is used as 4c diLt »lV^7^ 

NMR spectrum (8 pjan, QCk,) : 

Examples 1— (2)— 1— (37), 
By a smiilar manner to Example 1-(1), the following compounds are produced. 
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Example 


Produce d-compound 


Starting compounds 


l-(2) 


2-chloro-3-[4 -(4-chlorobenzyloxy)- 
phenyljptopionic acid 
m-p. 119-.121°C 


4-(4-chlorobenzyloxy)aniline, 
• acrylic acid 


M3) 


ethyl 2-chloro-3-[4-(2-chlorobenzyl- 

oxy)phenyl]propionate 

yellow oily substance 

NMR spectrum (6 ppm, CDCla) 

1.16(3H,t), 3.07-3.26 (2H,m). 

4.13(2H,q). 4.38 (lH,t). 5.07(2H.s), 

6,79-7,60(8H.m) 


4-(2-chlorobenzyloxy)aniline, 
ethyl acrylate 


l-(4) 


ettiyl 2-chIoro-3-[4-(4-metfayl- 
benzyloxy) pheny llpropionate 
m.p. 20-24®C 

NMR spectrum (5 ppm, CDCI3) 
1.22(3H,t), 2.37(3H,s), 3.23{2H,m), 
4.20(2H,q), 4.40(lH,t), 5.02(2H,s), 
6.74-7 .54(8H.nO 


4-(4-methylbenzyloxy)aniline, 
ethyl acrylate 


l-(5) 


ethyl 2-chloro-3-[4-(4-«iethoxy- 
benzyloxy)phenyl] propionate 
NMR spectrum (S ppm, CDCI3) 
l,13(3H,t), 3.15(2H,m), 3.68(3H.s), 
4.10C2H,q), 4.35{lH,t), 4.86(2H,s), 
6.7-7 .5(8H,m) 


4*(4*methoxybenzyloxy)aniline, 
ethyl acrylate 


l-(6) 


ethyl 2-chloro-3*(4-benzyloxy- 
phenyOpropionate 
yellow oily substance 
NMR spectrum (S ppm» CCI4) 
1.12(3H,t), 3.00-3 .22(2H,m), 
.4.06(2H,q), 4.25(lH,t), 4.90GH,s), 
6.80(2H.d). 7.0lGH,d). 7.27(5H.s) 


4-benzyloxy aniline, 
ethyl acrylate 


l-(7) 


methyl 2-chloro-2-methyl-344-(2- 
fluDiobenzyloxy)phenyl]propionate 
yellow oil 

NMR spectrum id ppm, CDCI3) 
1.6(3H,s), 3.3(2H.s), 3.7(3H,b). 
5.1(2H,s), 7.2(8H,m) 


4-{2-f luorobenzy loxy)anil ine , 
me thylmeth acrylate 


l-(8) 


ethyl 2-chloro-3-[4-(2-phenyl- 

ethyloxy)phenyl]propionate 

yellow oily substance 

NMR spectrum (5 ppm, CDCl,) • 

1.2(3H,t), 3.2(4H,m), 4.2(5H.m), 

6.8{2H,d). 7.1(2H,d). 7.25(5H.s) 


4-(2-phenylethyloxy)aniline, 
ethyl acrylate 
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Exan^le 


Prdduced-compound 


Starting compounds 


l-(9) 


methyl 2-chloro-3-[4-(2-phenyl- 

ethyloxy)phenyi]propionate 

red oily substance 

IR spectrum (cm'O 

1740. 1605, 1505, 1240, 1015, 

750, 700 


4-(2-phenyUthyloxy)aniline, 
methyl acrylate 


I-(IO) 


etiiyl 2-chloro-3-{4-{2-(4-chloro- 
phenoxy)ethoxy]phenyl bropionate 
needles m»p. 81-82*=>C 


4-[2-(4-chlorophenoxy)e thy loxy- 
aniline, ethyl acrylate 


l-(ll) 


ethyl 2-chloro-3-[4-(4-chloro- 
phenoxymethyl)phenyl]propionate 
NMR spectrum {8 ppm, CDCl^ 
1.20(3H,t), 3.22(2H,m), 4.07 (2H.q), 
4.43(lH.t), 4.97(2H,s), 6,7-7.5 
(8H.m) 


4-(4-chiorophenoxymethyl)aniline, 
ethyl acrylate 


1-(12) 


2-chloro-3-(4-benzyloxyphenyl)- 

propionamide 

m.p. 134-135**C 


4*benzyloxyanilin6 acrylamide 


M13) 


2-chIoio-3-[4-(2-phenylethyloxy)- 
pheny llpropionami de 
m.p. 101°C 


4-(2-phenylethyloxy)aniline 
acrylamide 


1"(14) 


ethyl 2-chloro-3.[4-(3-phenyl. 
propyIoxy)phenyl]propionate 
oily substance 

NMR spectrum {8 ppm, COCI3) 
1.20(3H,t), 2.09(2H,m). 2.80(2H.t). 
3.20(2H.m), 3.93(2H,t), 4.18GH.q), 
4.39(lH,t), 6.80(2H,d). 7.10GH,d), 
7.20(5H,s) 


4-(3-phenylpropyloxy)aniline 
ethyl acrylate 


MIS) 


ethyl 2-chloro-3-[4-(4-phenyl- 

butyloxy)phenyl]propionate 

yellow oily substance 

NMR spectrum {8 ppm, CDCl,) 

1.17(3H,t), 1.73(4H,m), 2.63(2H.t), 

3.15(2H,m), 3.87(2H,t), 4a0(2H,q), 

4.33(lH,t), 6.7-7 .4(9H.m) 


4-(4-phenylbutyloxy)aniline, 
ethyl acrylate 


1-(16) 


ethyl 2-chloro-3-(4-benzvltIilo. 

«/ ^"f whilst V lull V 

phenyOpropionate 
oily substance 

NMR spectrum (8 ppm, CDCIJ 
1.20(3H,t), 3.20(2H, m). 4.09(2H,s). 
4.18(2H,q), 4.40(m,t). 6.90-7.60 
(9H,m) 


4-benzyIthioaniline hydrochloride 
ethyl acrylate 
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Example 


Produced-compound 


Starting compounds 


1-(17) 


ethyl 2-chloro-3-[4-(4-fluoro- 
benzy loxy)phe ny l]propionate 
NMR spectrum (5 ppm, CDCI3) 
1.09(3H,t). 3.15(2H.ra), 4.06(2H,q), 
4.35aH,t), 4.83(2H,s). 6.7-7.5 
(8H,m) 


4-(4-f luorobenzy loxy)aniline , 
ethyl acxylate 


1-(18) 


ethyl 2-chloro-3-[4-(3-fluoro- 
benzyloxy)phenyll;>ropionate 
oily substance 

NMR spectrum (S ppm, CDCI3) 
1.17(3H,t), 3.19(2H,ra), 4.13CH,q), 
4.36(lH,t), 4.97(2H,s), 6.67-7.53 
(8H,m) 


4-0*fluorobenzyloxy)aniline 
hydrochloride ethyl acrylate 


1-(19) 


ethyl 2-chloro-'3-[4-(2-fluoro- 

benzyloxy)phenyl]propionate 

yellow oily substance 

NMR spectrum (5 ppm, CDCI3) 

1.19(3H.t), 2.87-3. 53 (2H,m), 

4.16(2H,q), 4.39(lH,t), 5.08(2H,s), 

6.82-7.62(8H.m) 


4-(2-f luorobenzy loxy)aniline , 
ethyl acrylate 


1-ttO) 


2-chloro*3-[4-(3-chloiobenzyloxy)- 
phenyllpropiQnic acid 
m.p. 88-89*C 


4-(3-chlorobenzyloxy)aniline 
acrylic acid 




ethyl 2-chloro-3-[4-(3-trifluoro- 

metiiylbenzyloxy)phenyl]propionate 
oily substance 

NMR spectrum (§ ppm, CDCl,) 
1.20(3H,t). 3.20(2H,m), 3.80-4.60 
(3H,m>, 5.05(2H.s), 6.70-7.90(8H.m) 


4-(3'trifluoromethylbenzyloxy)- 
aniline, ethyl acxylate 


l-(22) 


N-pheny l-2-chl oro-3-[4-(4-ch loro- 
benzyloxy)phenyi]propionamide 
white crystal 
m.p. 177-178*^C 


4-(4-chlorobenzyloxy)aniline, 
N-phenyiacrylamide 


l-(23) 


N-i sopropyl-2-chloro -3 44-(2-pheiiy 1- 
ethyloxy)phenyl]propionamide 
white crystal 
m.p. 98-99°C 


4-(2-phenylethyloxy)aniline, 
N-i sopropylacry I amide 


l-(24) 


N-me thv 1-N -^n-hutv VS -''•cli 1 nrr)-^* 
[4-(2-pheny le thy loxy)pheny 1 1- 
propionamide 
oily substance 
NMR spectrum (5 ppm, CCl^) 
0.9l(3Ha), l-33(4H,br), 2.84(3H.d), 
3.09(2H,t). 3.27(2H,t). 2.80-3.63 
(2H,m), 4.08(2Ha), 4.33-t.56aH,m). 
6.73(2H,d), 7.07(2H.d). 7.16(5H,s) 


'r pueny ic my loxy )dx\ iimc 
N-me thyl -N-(n-bu ty Oacry lamide 
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Example 


Produced-compound 


Starting compounds 


l-(25) 


ethyl 2-chloro-3-(4-phenoxymethyl- 

phenyOpropionate 

NMR spectrum (d ppm, CDClj) 

l.iVOH.t), 3.21(2H,m), 4.11(2H.q), 

4.40(lH.t). 4.97(2H.s), 6.7-7.5 

(5H.II0 


4i?henoxymethylaniline 
ethyl aery late 


l-(26) 


e thyl 2-chl6ro-3 -r4*ri-Dhenvlethvl. 

oxy)phenyl]propionate 

yellow oily substance 

NMR spectrum (5 ppm, CDClJ 

1.10(3H,t), 1.58(3H.d), 2.79-3.43 

(2H,m). 4.07 (2H.a) 4 30(1 H t) 

5.23(lH,q). 6.77(2H,d), 6.96(2H,d), 

7.23(5H.s) 


4-'(l-i)henylethyloxy)aniline 
ethyl acrylate 


1-G7) 


ethyl 2-chloro-3-[4-(2-phenoxy- 
ethyloxy)phenyl]propionate 
m.p. 80-81«'C 


4-(2-phenoxyethyloxy)aniline 
ethyl acrylate 


l-(28) 


etiivl 2-chloro*'^»r4.-n«nliAntrl. 

propyloxy)phenyl]propion8te 
yellow oily substance 
NMR spectrum (§ ppm, CDCIO 
0.93(3H,t). 1.09(3H.t). 1.83(2H,q). 
2.77-3.49(2H,m). 4.07(2H.q), 
4.29(lH.t), 4.95(lH.t), 6.76(2H.d). 
6.97(2H.d). 7.23C5H,s) 


4-(l-phenylpropyloxy)aniline 
ethyl acrylate 


1-C29) 


ethyl 2-chloro-3-r4-f1-nhenvl. 
butyloxy)phenyl]propionate 
yellow oily substance 
NMR spectnim (5 ppm, CDCU 
0.77-2.13(7H,m), 1.13(3H.t), 
2.78-3.43(2H,m), 4.08(2H,q). 
4.33(lH.t). 5.05(lH.t), 6.76(2H.d), 
6.96(2H.d). 7.26(5H.s) . 


4Hl-pn eny Ibuty Ioxy)aniline 
ethyl acrylate 


l-(30) 


c^Miyi ^"onioro-^-i^f-^x-piienyl-z- 

meUiylpropyloxy)phenyl]propioiiate 
yellow oily substance 

NMR spectrum (5 ppm, CDCl J 

0.85-X.29(9H,m). 1. 87-2.43 (IH.m), 

2.79-3.47(2H.m). 4.11(2H,q), 

4.33(lH,t), 4J7(lH.d). 6.76aH,d), 

7.0DC2H,d), 7.27(5H,s) 


4-{l-phenyl-2-metbylpropyloxy)- 
aniline ethyl acrylate 


1-(31) 


ethyl 2-chloro-3-[4-(l-phenyl- 
penty loxy)pheny l]propionate 
oily substance 

NMR spectrum (8 ppm, CDCU 
0.67-2.30(12H,m), 3.10(2H,m), 
4.17(2H,m), 4.37(lH,t), 5.08(lH.t), 
6.90(4H,q). 7.30(5H,s) 


4-(l-phenylpentyloxy)aniline 
ethyl acrylate 
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Example 




Startins comoounds 


1-02) 


ethyl 2-chloro-3-[4-(l-phenoxy- 
ethyl)phenyl]propionate 
NMR spectrum (S ppm, CDClj) 
1.12(3H,t), 1.56(3H.d). 3.16(2H,m). 
4.08(2H,q). 4.38aH,t), 5.21(lH,q), 
6.6-7.4(9H,m) 


4-(l-phenoxyethyl)aniHne 
ethyl aery late 


l-(33) 


ethyl 2-chlorO'3-[4-(l*methyl-2- 
phenylethyloxy)phenyl]propionate 
oily subsunce 

NMR spectrum (8 ppm, CDCl,) 
1.17(3H,t), 1.20(3H.d). 2-90(4H,m). 
4.13(2H.q), 4.33(lH,t). 4,46(lH,m), 
6J7(2H,d), 7.07(2H,d), 7.17(5H.s) 


4-(l-methyl-2-phenylethyloxy)- 
aniline eUiyl acrylate 


l-(34) 


2-chloro-3-[4-(l-pheiiylethyloxy)- 

phenyl]propionaraide 

brown oily substance 

NMR spectrum {8 ppm, CDCl,) 

t 59f3H 2 80—3 50r2H m) 

4.26-4.47(lH,m), 5.26(lH.q). 

6,43(2H,br), 6.80(2H,d), 7.04(2H,d), 

7.31(5H,s) 


4-(l-phenylethyloxy)aniline 
acrylamide 


l-(35) 


N-phenyl-2-chloro-3-[4-(l -phenyl- 
ethyloxy)phenyl]propionamide 
m.p. 90-91°C 


4-(l^benylethyloxy)aniline 
N-phenyl acrylamide 


l-(36) 


2-chloro-3-[4-(l-phenylethyloxy)- 
phenyHprop ionic acid 
colorless oily substance 
NMR spectrum (d ppm, CCI4) 
1.57(3H.d), 3.10{2H,m), 4.27 (lH,t), 
5.17(lH.q). 6 J0(2H,d), 6.97(2H,d). 
7.20(5H.s), 11.53(lH,s) 


4-(l-phenylethyloxy)aniline 
acrylic acid 


l-(37) 


2-chloro-3-[4-(l-phenylpropyloxy)- 

phenyllpropionic acid 

yellow oily substance 

NMR specuum (5 ppm, CDCI3) 

0.97(3H,t), 1.90(2H,m). 3.10(2H.m), 

4.33(lH,t), 4.97(lH,t), 6.73(2H,d), 

7.03(2H,d). 7.23(5H,s), 8.67(lH,s) 


4-(l-phenylpropyloxy)aniline 
acrylic acid 



Example 2— (1). 

5.0 g. of ethyl 2-chloro-3-[4-(4-chlorobenzyloxy)phenyI)propionate are dis- 
solved in 40 ml. of methanol and 6.0 g. of a 20% aqueous solution of sodium hydroxide 
5 are added The mixture is stirred at room temperature for 3 hours and the resultant 5 

white crystals are collected by filtration and washed with ether. The procedure yields 
3.9 g. of sodium 2-diloro-3-[4-(4-chlorobenzyl(»cy)phenyl1 propionate^ monohydrate 
as v^te crystals melting at 218—221'' C 
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. Examples 2^— (2)— 2— (4). 
By a similar, mamier to Example 2— -(1), the following salts aie produced from 
the conesponding estess. 



Example 


Product Salt 


2-(2) 


sodium 2-chloro-3-(4-benzyIoxypheriyl)* 

piopionat6*monohydiat6 

m.p. 214-216«'C 


2-(3) 


sodium 2-chloro-3-[4-(l-phenyiethyloxy)- 

phenyllpropionate-monohydiate 

m,p. 171-174°C 


2-(4) 


sodium 2-chloro-3-[4-(l-phenylpropyioxy)- 

pheayllpropionate 

m.p. 183-1«4<H: 



.10 



15 



20 



25 



30 



35 



Example 3. . 

7.5 g. of 4-(2-phenoxyetfayl)aniIine hydrochloride are dissolved in 60 mL of 
acetone followed by lie addition of 7.5 ml of hydrochloric acid> the mixture being kept 
at not higgler than 10® C. Under stirring, a solution of 2.3 g, sodium nitrite in 4.5 ml. 
water is added, and the mixture is kept at the same temperature for 30 minutes. 25 ml 
of ethyl aciylate are added to the mixtmie and^ under stirring cuprous oxide is added 
in sxnm portions until evolution of gas has ceased. The mixture is extracted with ether 
and the extract is washed diree times with water, after which the solvent is distilled off. 
The residue is dissolved in 70 ml of ethanol, and, under stirring and ice coolings a solu- 
tion of 1.2 g, of sodium hydroxide in 4 ml water is added. After one hour, die 
resultant crystals are collected by filtration and dried. Recrystallization from ligioine 
gives 4J g. of 2-diloro-3-[4-(2-phenoxyediyl)phenyl]propionic add. Melting point: 

Example 4. 

6.6 g. of ethyl 2-chloro-3-[4-(l-phenylethyloxy)phenyl] propionate are dissolved 
in 40 mi of methanol and, xmder cooling with ice and stirring, a solution of 0.8 g. 
sodium hydroxide in 1.2 ml. water is added. The mixture is kq>t under the same 
conditions for 3 hours, after which the solution is neutralized widi acetic add. Then 
the solution is concentrated to dryness. The residue is washed well with cyclohexane and 
dissolved in water. After treating with activated carbon, the solution is addiiGed with 
hydrodiloric acid. The resultant oily substance is extracted with cfalwofoim and Ac 
chloroform is distilled off to give 4 g. of 2<hloro-3-[4-(l-i^enyle]liyloxy)phenyl]- 
propionic add as a colourless oily substance. 

NMR spectrum (S ppm CCI^) 

1.57f 3H, d), 3.10r2H, m), 427(1H, t), 5.17(1H, q), 
6.70(2H, d), 6.97(2H, d), 7.20(51^ s), 11.53(1H, s). 

Example 5 — (1). 

1.46 g of 2-Ghloro-3-(4-(4-dilorobeo2yl<Mqr)phenyl] propionic acid are dissolved in 
40 ml of ethanol followed by the addition of 0.25 g. of potassium hydroxide; The 
mixture is stirred at room temperature for 1 hour and the resultant cryst^ are 
collected by filtration. These crystals are rectystaU^ed firam water to obtain 1.2 g. 
potassium 2-chloro^3-[4-(4-chloroben2r^losy)]^^yl]i»opionate^ metdng point: 161 — 
162 Cb 
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Example 5— (2). 

By a sunilar manner to Esample 5--(l), the foHowing salt is obtained 



Example 


Produced-compound 


5-G) 


potassmm 2-chloro-3-[4-(l-phenylethyloxy). 

phenyllpropionatc 

m.p. 148-150°C 
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. , f ^ u Esample 6.' 

fu '<r^PhM0^5rowl)aiiilme hydrochloride are dissolved in 40 ml. of 
^ 5' * °^ °* hydrochloric add. and the mbctok is 

K irl^!^ ^Ji^ 9 a solution of 1:52 g. of sodi^ttitt 

mmtes. 16 mL of «ayhc acid are added to the mixture, and under stinuiE at 0— 5» C 
omrtms adde is added in small portions untfl evolutio^ of gas haTcS^TheTition 
«M8^is (melted to dhyness under reduced pressureTDilute hydroddoric^d 
a^to titt quxtuie imd the mixture h emacted with benzene. The benzene W s 
wfm ^^i^^JSf ^'^l solution of 2 g. anhydrous sodium carbonaK^ 
cSed ■ ^Z^^ ^ xesaltmt ciystds are heated to dissolve them and then 
cooled. The crystals fonned are collected by filtration and washed with a smaU 
volume of water and tthanol and dried under reduced pressure, m dSb^S 

Example 7. 

« If J I* 4-(3-chloroben2yloxy)aniline are dissolved in 600 mL of acetone 
SKVJJ hydroddoric add. Under stirS S| 

T^i*! "^^'^ ^ suffident volume ofTater to3 

45 mL 18 slowly added. The mixture is stirred under die same conSs for 30 

of Zfw^^^i*^?* ^''"Pf"! '''^'^^ ^ '^'^ ™ P°nions until the evolS 
fflfps lias ceas^ Then, 200 ml. of ether are added and the organic kyer is wS 

sS^h^i^M^ I^""^- ™* a solution of 15 g. 

s^nm Imboade m a sufficient water to make 40 mL is slowly added. Thereafter the 

S^iS^fiCri ' ^ ^fr^did^l for 1.5 hours a^d the KsuS^Sf 
are TOlleoed by filtration. ReoystaUization from dUute ethanol yields 55 a. of sodSZ 
2<Uoro.3-I4-(3s±Iorobenzyl<«y)pheivlJprqpionate,mdtingpS^^ 

, Example 8. 

Example 9— (1). 

in mtiKt°r^^A"'i^'^'^i}'^^^^^^^^^°'^^^^^ add are dissolved 

i cooling and stirring, 0.33 g. of triethylamine aS 

then 0.34 g. of ethyl chlorocarbonate are added dropwise. The resultant white iwT 
Z ^'^"^^ 0;31.g- of aniUne are added dropwifl to 2? MtSf u^dS^ 
^.^ferf "5^ « about 2 hou^Mt^z 

ttttahydrofuran is AstUled off, diloroform is added. The diloroform laye^ hvSsSd 
with dilute hydrocAlonc add and dried over magnesium sulphate. After the cK 

580 mg. of an oiL A mature of petroleum edier and methanol is added to this oil 
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and tbe resultant crystals are collected by filtration. Reaystallization JErom p«roleum 
ether gives N-phenyl-2-chlor(>-3-[4-(liphenylethyloii7)pheinrl]iHopioiiainide. 
Melting point: 90—91"' C 

Examples 9— (2)— 9— (3). 
By a simibt manner to Ezami^ ^(1)> the following compomids are produced. 
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Example 


Pioduced-compound 


9-(2) 


N-butyl-2-chloro-3-[4-(l-phenylethyloxy)- 

phenyl]propionamide 

oily substance 

NMR spectrum (8 ppm CDCl^ 
0.78(3H.t), 1.0-1.6(4H.m), 1.62(3H,d), 
2,9-3. 5(4H,m), 4.45(lH,t), 5.25(lH,q). 
6.40i(lH.br), 6.6-7. 5{9H,m) 


9-(3) 


N-methyl-N-butyl-2-chloro-3-[4-(l-ph.enyl)- 

ethyioxy)phenyl]propionamide 

oily substance 

NMR spectrum id ppm CDCl^ 
0.87(3H.t), L0-1.5(4H.m), L57(3H,d). 
2,83(3H,s), 2.8-3,5(4H.m). 4.53(1H,0. 
5.27(lH,q), 6.5-7 .5(9H,m) 



WHAT WE CLAIM IS:— 

1. A compound of die foimula (I): 




R2 R3 

^1 



w*erem represents a hydrogen atom, a lower allgrl group having 1 to 5 carbon 
atoms, a halc^gen atom, hydrosyl group,: a lower alkoxy group having 1 to 4 caxbon 
atoms or a tnfluoromethyl gtoupj R» and R» are the same or different and eadi tenre- 
staits a hytogen atom or a lower alkyl group having 1 to 5 carbon atuns^ Y i^e- 
sents an dkylenethio group having 1 to 6 caibon atoms, an alkylenei^ group hawng 
1 to 6 carbon atoms or an alkylenedioxy group having 1 to 6 carbon atoms: Z repre- 
sents a carboxyi group or a group convertible to a caiboxyl group: and » is 1 or 2. 
or a phannaceutically acceptable salt thereot. 

2. A compound as claimed in claim 1, wherein Y is an alkylenethio group havine 
1 to 6 carbon atoms. . . 

1 to 6 rarboTammf ^ '^^'^ ^» whaein Y is an allgrleneosy gtaap having 

1 to 6 ^o^tS ^ " *^ ^* ^^'^^ ^ " ^ 

atom^* ^ ^ claimed In any of claims 1 to 4 wherein R* is a Mrogea 

• t" ,A.«>™I»™»<1 « claimed in any of clahns 1 to 4, v/bada R« is an all^ group 
navmg 1 to 5 carbon atoms. ' * *^ 

^7. A compound as claimed in any of claims 1 to 6^ wherein R» Is a hydrogen 

having l^oT£^ ^tomt""^ i" any of claims 1 to 6, wherein R. is an alkyi group 
^9. A compound as claimed in, any of claims 1 to 8, wherein R» Is a l^dro^ 

group'h.^^l'g.T^Aon'^s." ^ 1 1» 8> RMs a lower alkyl- 
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11. A compound as claimed in any of claims 1 to 8, wherein is a halogen atom. 

12. A compound as claimed in any of claims 1 to 8, wheidn is an sUkoxv 
group having 1 to 4 caibon atoms. 

13. A compound as claimed in any of claims 1 to 1% wherein Z is a carbozvl 

5 group. ^ 5 

14. A compound as daimed in any of claims 1 to 12, wherein the group con- 
v^l>le to a carboxyl group, represented by Z, is a formyl group, cyano group, amino- 
:caibonyl group, an alkoxycarbonyl group having 2 to 5 carbon atoms, a mono- or di- 
aUqrlamino-carbonyl group having 2 to 9 carbon atoms, a mono- or di-cycloalkylamino- 
carbonyl group having 6 to 13 carbon atoms, a mono or di-aiylaminocarbonyl group 10 
having 7 to 16 caibon atoms, or a salt of the carboxyl group with a nontoxic cation 

or with an organic amine. 

15. 2-Chloro-3-r4-ben2yloxyphenyl)propionic acid. 
16. 2-CMoro-3"(4-ben2yloxyphenyl)propionamide. 

1 5 17. Ethyl 2-chloro-3- (4-ben2yloxyph^yl)propionate'. 1 5 

18. 2-ailoro-3-[4-(4-chloroben2yloxy)propiomc acid. 

19. Ethyl 2-chIoro-3- [4-(4-chloroben2yloxy) phenyl] propionate. 
20. 2-Chloro-3-[4-(3-chlorobenzyloxy)phenyl]propionic acid, 
21. Ethyl 2-chIoro-3- [4-f 2-chloroben2ylo^)phenyl] propionate, 

^" 22, Ethyl 2-chloro-3-[4-(4-fluoroben2yloay)phenyl]propionate. 20 

23. 2-Chloro-3-[4-(l-phenylethylo^)phenyl]propionic acid. 

24. Ethyl 2-chloro-3-I4-(l-irfienylethyl6:^)phcnyI]propionate, 
25. 2-Qiloro-3-[4-(l-phenylpropylo2qr)phenyl]propionic add. 
26. Ethyl 2-chloro-3- [4-( l-phenylpropylo^)phenyl] propionate. 

25 27. Ethyl 2-chloro-3- [4- (l-methyl-2-phenylethyloxy)phenyl] propionate. 25 

28. Ethyl 2-chbro-3-[4-phenoxymethyiphenyl)propionate. 

29. Ethyl 2-chloro-3-[4-(l-phenoirjrethyl)phenyl]propionate. 



30 of the formula (n): 



30. A mediod for producing a compound of the formula (I) as defined in claim 
1, or a phannaceuticaUy acceptable salt thereof, which comprises reacting a compound 

N2*cr (Ii: 



Mnted ft)r Her Majesty's Stationery Office by the Courier Press Iieaxnln?tAn Rr-» ^em 
Published by the Patent Omce, 25 Southampton sSm^l'^io^^ i^J^ 
whicOi copies be obtal^. iax, from 
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wherein RS Y and n are as defined in daim 1, 
with a compound of the general formula (HI) : 

R'^CH^CR^-Z (HI) 

35 wher^ R?, R^ and Z have the same meanhigs as defined in dahn 1 

31. A method as daimed in daim 30, wherdn tiie reaction is conducted in the 
presence of a copper compound. 

32. A method as claimed in daim 30, wher^ the reaction is conducted iii the 
40 fH^f ^^u"' cupric ojdde, cuprous chloride, cupric chloride, cuprous 
W bronude, cupnc bromide^ copper nitrate or copper sulphate, alone or in admixture. 

33. A compound as claimed in daim 1, substantially as herein described widi 
reference to any of the spedfic Examples. a^swioea wim 

34. A method as dahned in daim 30, substantiaHy as herein described with 
reference to any of tiie specific Examples. ""i^iuca wim 

A compound of formula (I) as defined in claun 1, when produced bv a 
mcthodasclamiedmai9:of dahns30to32and34. p^'uuww oy a 45 

1 • ^ ?J?^^?^^?^?^ composition comprisbg a compound as daimed in anv of 
OT^i?thifor non-tDxic phannaceuticaUy acceptable carrier 

ELKINGTON & FIFE, 
TT* » « C3iartered Patent Agents, 
ingji Holbom House, 52/54, High Holbom, London, WCl V 6Sa 

Agents for the AppUcants. 



